Aim The aim of this study was to investigate if a delay in a patient's first contact with a healthcare professional, and any subsequent delay in diagnosis, affected selfassessed quality of life prior to start of treatment for rectal cancer.
Introduction
Rectal cancer constitutes a substantial health burden in the western world. In 2014 the annual incidence was 1674 [1] and 1991 [2] in Denmark and Sweden, respectively, meaning that it is the seventh most common cancer in both countries. Survival has improved over the last decades [3, 4] , thereby increasing interest in the factors that may influence patients' self-assessed quality of life. Although several studies have described self-assessed quality of life in rectal cancer survivors [5] [6] [7] [8] , baseline measurements prior to treatment have also received attention since they can be used to assess the impact of treatment. In addition, it has been suggested that baseline measurements prior to treatment may have an impact on perioperative complications [9, 10] and longterm survival [11, 12] .
Primary care is, in most cases, the first point of contact for patients with lower gastrointestinal symptoms. Many countries have introduced guidelines and referral pathways for specific symptoms of rectal cancer.
The symptoms of rectal cancer are many, and attempts have been made to identify the most important ones [13] . At the time of inclusion of patients into this study, a standardized referral pathway for suspected rectal cancer, pakkeforløb [14] , had been introduced in Denmark but not in Sweden.
The total time from onset of symptoms to commencement of treatment can be divided into several time intervals. After the first appointment in primary care the patient is referred to specialist care where information is given about the diagnosis and planned treatment [15, 16] .
Several studies of patients with colorectal cancer have been carried out which have concluded that there were no negative associations between time to diagnosis or treatment, or stage of cancer, and survival [17] . However, conflicting results have been reported as in a large study from Korea, which reported that treatment delay of more than 1 month was associated with inferior survival for patients with rectal or breast cancer [18] . A Danish study it has been reported that a total therapeutic delay was associated with inferior survival in rectal cancer but not in colon cancer [19] . Whilst previous research has focused mainly on treatment outcome, the impact of timely access to rectal cancer care on quality of life prior to treatment has been less studied.
It is often assumed that referral pathways and short intervals between diagnosis and treatment will improve quality of life, but this has not been shown in large studies. The aim of this study was to investigate if a delay in a patient's first contact with a healthcare professional, and subsequent delay in diagnosis, affected their self-assessed quality of life prior to start of treatment.
Method
The QoLiRECT (Quality of Life in RECTal cancer) patient cohort consists of 1085 patients with rectal cancer prospectively recruited from 16 colorectal units in Denmark and Sweden between 2010 and 2015. Patients under 18 years of age and patients who could not read or understand Swedish or Danish were excluded. Questionnaires were administered to each patient at four time-points: first at inclusion, when the patient had been informed of the diagnosis and planned treatment, and then after 1, 2 and 5 years. The present analyses were based on data collected at inclusion.
The details of the protocol and development of the study-specific questionnaire have been described previously [20] . The questionnaire was developed according to a well-established method [21] including semi-structured interviews with patients who had recently been diagnosed with rectal cancer but who had not begun treatment. A content analysis was then performed to clarify themes of interest which could be used to construct questions using a one problem-one question approach. Thereafter the questions were validated face-to-face. The questionnaire include questions specific to rectal cancer and prevalidated questions used in other studies as well as the EQ-5D-3L [22] . Questions on intrusive thoughts related to cancer [23] and the 29-item Sense of Coherence scale (SOC-29) [24] were also included.
In order to increase the probability that responding patients would be able to identify their personal situation as closely as possible, several response categories were included in the questionnaire; this may have increased the response rate and added strength to the findings [23] . In the analyses of the completed questionnaire the answers where dichotomized.
The primary end-point of this analysis was selfassessed quality of life when the patient had been informed of the diagnosis and the intended treatment. The quality of life was derived from answers to the question 'How would you describe your quality of life during the last month?', with a seven-point Likert scale anchored by 'Worst possible quality of life' (0) and 'Best possible quality of life' (6) as response categories.
The time from onset of symptoms until a patient's first contact with a healthcare professional was assessed by the question 'How long did you have symptoms before you contacted health care?', the four response categories being 1 month or less, 2-3 months, 4-6 months or longer than 6 months. To simplify interpretation, the answers were dichotomized between the second and third category. The patients could also select 'Not applicable', and in this paper these patients are categorized as 'Reported absence of symptoms or did not seek health care'.
The time from the patient's first contact with the health-care system to when they were informed of the diagnosis was assessed in the question 'How long time did it take from your first contact with health care until you were informed of the diagnosis?' The answers 0-2 weeks, more than 2 weeks but less than 4 weeks, more than 1 month but less than 2 months, more than 2 months but less than 4 months, and more than 4 months were dichotomized into two groups: duration less than 2 months and duration more than 2 months.
Statistical analysis
In order to evaluate the association between selfassessed quality of life according to the seven-point Likert scale and time from symptom onset to first health-care contact and time until diagnosis, a proportional odds model [25] was considered. However, due to violation of the proportional odds assumption, the response variable was dichotomized into low/moderate (0-4) and high (5-6) quality of life and analysed with a binary logistic regression. In an unpublished study of QoLiR-ECT a number of factors were considered to be potentially influential and were therefore included as covariates in the statistical model (Fig. 2) . Results are presented as odds ratios with 95% confidence intervals. The same approach as in previous analyses (unpublished data) was used to handle missing values in the calculation of the SOC-29 total sum score. Analyses were carried out using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and SPSS Statistics for Windows version 22.0 (IBM Corp., Armonk, NY, USA).
Ethical aspects
The Ethical Review Board of Gothenburg approved the study, registration number 595-11, and the study was approved by the Danish Data Protection Agency (2007-58-0015/HEH.750.89.21). The study was registered with ClinicalTrials.gov (NCT01477229). Permissions to use the EQ-5D and Sense of Coherence Scale were obtained.
Results
As shown in Fig. 1 , 1085 patients were included in the analysis. The demographics of the patient cohort are presented in Table 1 . The patients were categorized according to duration of symptoms before first contact with health care (less than 3 months, longer than 4 months or patients who reported absence of symptoms or did not seek health care) and time before diagnosis (< 2 months or > 2 months). Patients who reported duration of symptoms longer than 4 months before they sought medical attention had a lower mean sense of coherence score, more often had negative intrusive thoughts and had a slightly lower quality of life. Patients with less than 2 months to diagnosis, compared with those who went more than 2 months, had better score in sense of coherence, fewer negative intrusive thoughts and slightly better quality of life. More patients could have depression in the groups patients with symptom duration longer than 3 months and patients who experienced more than 2 months to diagnosis.
As would be expected, due to the introduced referral pathway, a larger proportion of Danish patients reported that it took less than 2 months from first contact with health-care providers to diagnosis (237, 91%), compared with Swedish patients (633, 78%). Regarding time from onset of symptoms to first contact with the health-care services, a larger proportion of patients in Denmark reported times of less than 3 months' time than in Sweden [166 (63%) and 426 (53%), respectively].
The most frequent symptom was rectal bleeding, followed by increased frequency of defaecation ( Table 2) . Four per cent (39) of the patients reported that they had no symptoms, 30% (322) reported having one, 24% (257) patients reported two, 20% (216) reported three and 22% (241) patients reported four or more symptoms.
In the unadjusted analyses (Table 3) , symptom duration of longer than 4 months (compared with less than 3 months) was found to correlate with a lower quality of life. Similar results were found for first contact with the health-care system, where longer waiting time increased the risk of reporting a lower quality of life. However, these results did not remain when a number of factors predicted to have a potential influence in the analysis were added as covariates ( Table 3 ). The adjusted analysis showed that sense of coherence, the presence or not of negative intrusive thoughts, depressed mood, and palliative intention of treatment, were all factors that had a significant influence (Fig. 2) .
Discussion
In this study the elapsed time between symptom onset and first contact with the health-care services did not affect quality of life at the time of diagnosis, and neither did delay from first contact with the health-care services to diagnosis. The study could, however, confirm the Exclusion of centre due to poor inclusion n = 32
Did not complete questionnaire n = 131
Patients included in the analysis n = 1085
Patients included in the study n = 1248 (18) 73 (21) 15 (14) 0.176 156 (18) 38 (20) 0.641
(81)
Occupation Working 160 (27) 126 (36) 20 (18) 0.003 253 (30) 52 (27) 0.354
(29)
Retired 395 (68) 199 (57) 83 (75) 556 (65) 124 (64) 692 (65)
6 (2) 1 (1) 11 (1) 3 (2) 14 (1) Sick-leave 22 (4) 20 (6) 7 (6) 37 (4) 14 (7) 51 (5) Well-informed about planned treatment (yes) (20) 71 (22) 27 (29) 154 (21) 43 (24) 202 (22) III 239 (48) 154 (48) 28 (30) 341 (46) 83 46) 428 (46) IV 66 (13) 48 (15) 7 (8) 103 (14) 20 (11) 124 (13) Palliative intent of treatment 41 (7) 24 (7) 7 (6) 0.959
54 (6) 19 (10) 0.084
(7)
Values are number with percentage in parenthesis unless stated otherwise. *Time from onset of symptoms until first contact with health care. †By ANOVA for continuous variables and chi-square for categorical variables. ‡Time from first doctor's appointment until diagnosis. results from a previous study on this patient cohort that psychological factors such as negative intrusive thoughts and sense of coherence are of importance for selfassessed quality of life (unpublished data). The primary outcome of our study was self-assessed quality of life but, in order to explore the relationship between time from first doctor's appointment to diagnosis (< 2 months or > 2 months) and clinical UICC stage, we did additional analyses (chi-square tests). We were unable to find such an association (P-value = 0.680). Previous studies on delay of diagnosis and treatment of colorectal cancer have, as mentioned in the Introduction, been conflicting [17] [18] [19] .
Several studies have shown a decline in self-assessed quality of life after treatment for colorectal cancer with a return to pretreatment values after 6-12 months [5, 26, 27] . Few of these quality of life studies included comparisons with the general population. Unpublished data from this cohort have shown that the quality of life after diagnosis, but before start of treatment, was lower in patients with rectal cancer compared with a normative Swedish cohort.
The rationale for standardized care pathways has been to improve identification of patients with a wellfounded suspicion of cancer. Our results confirm results from previous studies [13] that the most frequent symptom in patients subsequently diagnosed with rectal cancer was rectal bleeding. This symptom occurred in three-quarters of the patients.
The patients who answered that they did not have symptoms, or that they did not seek health care, probably represented a mixed group. For example they may have contacted the health-care services for other reasons when they were diagnosed with rectal cancer. Some may have been found through screening programmes and so would probably not have had any symptoms.
Our initial hypothesis was that lower quality of life in part could be explained in relation to the time from symptom onset to first contact with the health-care system, or delay from first contact to diagnosis. This hypothesis has provided the basis for many standardized care pathways for treatment of malignancies, such as pakkeforløb [14] , in both Denmark and subsequently Sweden [28] . However, our results do not support the contention that patients experience a higher quality of life based only on a shorter wait for diagnosis, but rather that quality of life is a complex concept influenced by many other factors. There may of course be highly relevant reasons why it is important to develop standardized care pathways, not least to improve survival [19] .
The results of our unadjusted analyses indicated that if it took longer than 4 months to seek medical attention after onset of symptoms the risk of experiencing lower quality of life was higher, although not significantly so once confounding factors had been included. It has been reported that prolongation of the time from onset of symptoms to the patient's first contact with the health-care system can be influenced by several factors, including marital and insurance status [29, 30] .
Strengths of this prospective study include the large patient cohort, the multicentre design including hospitals, and inclusion of regions of different sizes in two countries. Denmark and Sweden do not have the same health-care systems and the standardized care pathways diverge. However, it should be pointed out that in both countries the health-care system is nationwide and allinclusive. In contrast to many other studies, we included both curable and palliative patients and so we consider our results to be generalizable.
One limitation in our study is that patients answered the questionnaire prior to treatment but not at onset of symptoms. It is possible that patients both under-and overestimated the time between onset of symptoms to first contact with a health-care professional and the time between the first doctor's appointment and diagnosis.
According to our results it seems that other factors, including negative intrusive thoughts, sense of coherence, depressed mood, male gender and comorbidity, affected quality of life to a greater extent. In the future it is important to address these questions and, when possible, undertake interventions with the aim of reducing the impact of these factors on quality of life in patients with rectal cancer.
It is possible that further efforts to shorten the delay in rectal cancer care, with the aim of improving quality of life before start of treatment, may be futile. To improve the patient's quality of life at diagnosis, other interventions, such as screening for depression or negative intrusive thoughts, should be performed. 
